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® A method for forming a 360 degree Integral sidn 
handle (30) in a thermoplastic part for use in auto- 
motive trim products includes tlie steps of forming a 
mold with a partial recess closed by a removable 
plug (54) and thereafter selectively directing heat 
from a first source through the mold and from a 
second source through the plug to form a com* 
pletely closed, curved, heated tube surface and 
thereafter casting thermoplastic material against the 
curved, heated tube surface to fuse and cure a layer 
of material thereon in the form of a tube skin seg- 
ment which Is releasable from the mold when the 
plug is removed. Apparatus for practicing the meth- 
od includes a moid with a recess tliereln and a plug 
is supported on the mold for movement into a posi- 
tion for closing the tube surface and into a demol- 
ding position for releeising the molded part The 



article formed by the method and apparatus includes 
a shell of thermoplastic material which is fused and 
cured and which includes a generally planar seg- 
ment having an integrally formed tubular segment 
thereon for defining the outer skin surface of a full 
360 degree handle. 
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0 Method and apparatus for forming a 360 degree skin handle. 



® A method for forming a 360 degree integral sl<in 
handle in a thermoplastic part for use In automotive 
trim products includes the steps of forming a mold 
with a partial recess closed by a removable plug and 
thereafter selectively directing heat from a first 
source through the mold and from a second source 
through the plug to form a completely closed, 
curved, heated tuiDe surface and thereafter casting 
thermoplastic material against the curved, heated 
tube surface to fuse and cure a layer of material 
thereon in the form of a tube skin segment which is 
releasable from the mold when the plug Is removed. 
Apparatus for practicing the method includes a mold 
with a recess therein and a plug is supported on the 
mold for movement into a position for closing the 
tube surface and into a demolding position for re- 
leasing the molded part. The article formed by the 



method and apparatus Includes a shell of thermo- 
plastic material which is fused and cured and which 
includes a generally planar segment havirtg an integ- 
rally formed tubular segment thereon for defining the 
outer skin surface of a full 360 degree handle. 
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METHOD AND APPARATUS FOR FORMING A 360 DEGREE SKIN HANDLE 



Field of the Invention 



This invention relates to methods and appara- 
tus for forming products from thermoplastic ma- 
terial by the steps of casting the material against a 
heated mold surface and fusing the material there- 
on to form a skin or shell from the material. More 
parficuiariy the invention relates to such methods 
and apparatus wherein the sWn or shell is shaped 
to form handle segments as part of ttie sWn or 
shell. 



Background Art 



USPN 4,459.331 disctoses a product in which 
an outer skin is fonmed with an integral loop portion 
that forms part of a handle on the product While 
suitable for Its Intended purpose It does not have a 
full 360 degree sWn cover at the handle portforu 
Rather, the handle is made up of a partial loop 
portion and a rigid injection molded piece which 
combine to form the hand grip surface of the 
handle. 

Other padded handle assembles are shown in 
USPN 3,123,403 to Hood which discloses an arm- 
rest with a soft cellular foam core. USPN 4,021 ,072 
to Belanger teaches a Inner door pull with a soft 
molding which encases a metal strip. In each case 
the door handle is formed as a separate element 
which must be fastened to a door panel or other 
like interior trim product 

ft is also generally known to form sWns or 
shells from powdered, liquid or paste types of 
thennoplasfic material by directing the thermoplas- 
tic material directly unto the heated mold for fusing 
and curing a thin layer of material on the mold to 
form the shell or skin product Examples, of such 
prior art casting methods is set-forth in USPNs 
4,562,025; 4.610»620; and 4,623^. 

ft is also generally known to make up compos- 
fte panels having a rigid structural insert by locat- 
ing a thin sWn or shell of thermoplastic material 
into a mold cavity part; tocating the rigid structural 
insert in spaced relationship with the skin or shell 
and then filling a space t^etween the shell and 
insert wrtti foam precursors that react to form a soft 
cellular foam core between the shell and the insert 
Ar\ example of such a method is set forth in USPN 
4.572,856. 



Statement of Invention and Advantages 



In accordance with the Invention a method Is 
provided In which a one piece molded product is 
s used to form a full circumference soft outer surface 
around a hand grip portion of the product 

In accordance with another aspect of the 
present invention a metiiod Is provided to cast a 
360 degree tube in a plastic shell for use in tiie 
10 manufacture of a product having an Integral handle 
with a full circumference soft handgrip. 

Another aspect of ttie present invention is to 
provide an improved one piece Integral handle 
assembly wherein tiie outer surface of the handle 
t5 is fonned from a tubular skin segment formed 
integrally of a cover sWn for a foamed in place 
composite panel product 

Still anotiier object of tiie present invention is 
to eliminate tiie use of a hard plastic backplate in 
20 the handgrip of a door handle tor a vehicle door by 
a metiiod which forms a shell of fused and cured 
thermoplastic material by casting the thermoplastic 
material against a healed mold to fonm a tiiin build 
up of material on tiie heated mold to fonm shells of 
25 different surface configuration the method char- 
acterized by: fomiing a 360 degree surface on tiie 
heated mold tiirough a segment of the casting 
surface tiiereof and heating all of the 360 degree 
surface while tiie tiienr^oplastic material is cast 
30 thereon so as to form a shell having a first gen- 
erally planar segment and a second tubular seg- 
ment fonmed in situ of tiie planar segment 

A further feature of tfie present invention is to 
eliminate hard surface grips by tiie preceding 
35 method forther characterized by heating tiie 360 
degree surface by directing part of the heat energy 
through tfie mold per se and directing part of tiie 
heat energy tiirough a heater fonned separately of 
the mold. 

40 A still fortiier feature of tiie present invention is 

to eliminate hard surfaces in the grip portion of 
door handles formed integrally of a vehicle door by 
the preceding methods furtiier characterized by 
forming a mold wfth a partial tube segment formed 

45 therein: locating a plug in tiie mold to complete a 
full 360 degree tut)e segment and applying part of 
the heat to tiie tube segment through the mold and 
part of the heat to tiie tube segment tiirough tiie 
plug. 

so Still another aspect of the present invention is 

to provide such mettiods for forming a soft handg- 
rip on an integral door handte wherein tiie heat 
source is in part provided by locating a moveable 
heater on tiie mold and selectively moving tiie 
heater into eitiier a first position on tiie mold to 
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form a heated tube segment onto which themno- 
plastic material can be cast to form a full 360 
degree tube skin for a handle grip or into a second 
position raised from the moid to form a demolding 
path to remove the tube skin from the mold along 
with a shell formed integrally of the tube skin. 

Yet another feature of the present invention is 
to provide an improved apparatus to practice the 
preceding methods including a mold with a recess 
therein forming a partially closed curved surface for 
receiving thermoplastic material during a casting 
cycle; plug means on the mold for closing the 
curved surface, the plug means having an intx>ard 
surface thereon extending the partially dosed 
curved surface to form a full 360 degree continu- 
ous curvilinear surface for receiving thermoplastic 
material, fusing the thermoplastic material and cur- 
ing the thermoplastic material and heater means 
being located on the plug means for directing heat 
into part of the full 360 degree continuous curvilin- 
ear surface. 

Yet another feature of the present invention is 
to provide lift means secured to the mold of the 
preceding paragraph for moving the plug means 
into either a ctosure position in which the partially 
closed curved surface is closed to define the full 
360 degree continuous curvilinear surface prior to 
casting thermoplastic material tiiereagainst or into a 
demolding position wherein the partial surface is 
opened to demoid a formed tube skin foltowing the 
casting process. 

Other advantages of the present invention will 
be readily appreciated as the same becomes better 
understood by reference to the following detailed 
description when considered in connection with the 
accompanying drawings wherein: 

RG. 1 is a perspective view of a vehicle door 
panel having an integral door handle of the 
present invention; 

RQ. 2 is an enlarged longitudinal sectional view 
taken along line 2-2 of RG. 1 looking in the 
direction of the arrows; 

RQ. 3 is an enlarged cross-sectional view taken 
atong line 3-3 of RG. 2 looking in the direction 
of the arrows; 

FIG. 4 is a fragmentary perspective view of a 
plastic shell formed by the method of the 
present invention; 

RG. 5 is a perspective view of apparatus of the 
present invention used to practice the method of 
the invention; 

RG. 6 is a view like RG. 4 showing tiie appara- 
tus in a casting position; 

RG. 7 is a sectional view taken along the line 7- 
7 of FIG. 6 looking in the direction of the anrows; 
and 

RG. 8 is a perspective view of another step in 
practising the method of the present invention. 



Detailed Description of Preferred Embodiments 



FIG. 1 is a perspective view of a product which 
emt)odies the article of the present invention. More 

5 particulariy, it shows a vehicle door assembly 10 
having a composite panel 12 made up of a re- 
inforcing insert 14 and a cellular foam core 16, t>est 
seen in RG. 2. A unitary single piece sidn or shell 
18 forms the interior surface of the door assembly 

10 10. The shell 18 is preferably formed from a ther- 
moplastic material such as vinyl piastisol, vinyl 
powder, vinyl acrylonitriie-butadiene-styrene and 
other well known plastics forming the outer deco- 
rative layer of products. 

75 In accordance with the invention the shell 18 
has a door handle tube skin segment 20 in the 
shape of a tube formed integrally with the panel 12 
as part of the shell 18. More particularly, the door 
handle tube skin segment 20 is formed completely 

20 around a reinforcement strip 22. The strip 22 is 
located centrally of the tut)e skin segnnent 20 and it 
extends axially of the tut>e skin segment 20 for 
reinforcing it throughout its length. 

The reinforcement strip 22 has opposite ends 

25 24, 26 thereon connected to spaced wall segments 
28. 29 of the Insert 14 by suitable fasteners, repre- 
sentatively shown as screws 32 held down by nuts 
34. 

The foam core 16 is formed in situ of the 

30 composite panel 12 and completely surrounds the 
reinforcement strip 22 end to end thereof and fills 
the door handle tut>e skin segment 20. The foam 
core 16 thereby serves to define a soft backing for 
a 360 degree soft feel, integral handle 30 on the 

35 composite panel 1 2. 

Refemng now to RGS. 6-8. tiie shell 18 is 
made by use of a shell moki 40 with a plurality of 
depressions 40a-40c therein which are configured 
to match the outer contour of the shell 18 on the 

40 door assembly 10. 

The shell mold 40 is associated with a suitable 
heating and cooling source 42 which is arranged to 
direct heating or cooling medium against the in- 
t>oard surface 44 of the shell mold 40. The shell 

45 mold 40 has an exposed casting surface 45 de- 
fined in part by depressions 40a-40c against which 
thermoplastic material is deposited during a mold- 
ing process to be descrifc)ed. 

One of the depressions 40b receives a mold 

60 insert 46 which has an Inner surface 48 thereon 
forming part of a 360 degree tube surface 50. The 
remainder of the 360 degree tut)e surface 50 is 
formed in part by a heater assembly 52. The 
heater assembly includes a plug 54 having an 

55 inboard surface 55 completing the 360 degree tube 
surface 50. The plug 54 has spaced side surfaces 
56, 58 thereon located in sealed engagement with 
spaced inlet surfaces 57, 59 on the Insert 46. The 
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inlet surfaces 57. 59 define an insert opening 60 
through which the plug 54 is inserted during a 
casting sequence and from which the plug 54 is 
removed to allow part demolding. 

The plug 54 is machined from a suitable heat 
conducBve metal with a thennal coefficient of ex- 
pansion like that of the shell mold 40. An electncal 
resistance heater 62 Is directed through a plug 
bora 63. The heater 62 is electrically connected to 
electrical leads 64, 66 for supplying electrical pow- 
er to heater 62 during afusion and cure cycles to 
be described. A cooling tulje 68 is secured to the 
plug 54 and has opposite ends thereof connected 
to pipes eSa and 68b for supplying cooling medium 
from a suitable coolant source 69. 

The electrical leads 64, 66 and pipes 68a, 68b 
are flexible and have a length which will enable the 
plug 54 to be moved from a demolding position 
shown in FIG. 5 to the molding posWon of RG. 6. A 
Rft bracket assembly 70 provides for movement of 
the plug 54 between the molding and demold posi- 

tiorts. . , 

More particulariy the lift bracket assembly 70 

includes an ami 72 with an inwardly bent end 72a 
connected to a hinge 74 secured to a waste sur- 
face region 76 of the shell mold 40. The opposite 
end 72b of the arm 72 is connected to a side 
bracket 78 on the shell mold 40 where it is secured 
in place by a screw 79 to a tapped hole in the 
tNrack0t78. 

The plug 54 is secured to the arm 72 tor 
swinging movement therewith by a pair of spaced 
posts 80, 82 each welded at one end to the out- 
board surface 84 of the plug 54 and each having a 
threaded end 85 thereon directed through the arm 
72 to be held thereagainst by nuts 86. 

The method of the present invention utilizes a 
shell mold 40 and heater assembly 52 as de- 
scribed above to fomi the integral handle 30 of the 
invention. More particularly, in accordance with oth- 
er aspects of ttie invention, a metiiod is provided 
which includes the steps of directing heat from one 
source. e.g. a gas heater, against tiie inboard sur- 
face 44 of tine shell mold 40 to provide part of the 
heat to the surface 50. CMher heat is directed from 
a second source, e.g.. tiie electrical resistance 
heater assembly 52. to heat the remainder of ttie 
surface 50. The heat from tiie first and second 
sources is applied during a molding sequence in 
which a suitable charge of tiiermoplastic material is 
directed onto an exposed casting surface 45 on ttie 
shell mold 40 and tiirough ttw tube section having 
the surface 50 fonned on ttie interior ttiereof. 

The ttiermoplastic material can be a resin ma- 
terial witti a suit^le plasBcazer and pigmentation in 
either a slurry form or in a dry pow(ter or paste 
form. One suitable material for ttie dry powder Is 
polyvinyl chloride. The prefenred embodiment uses 



a charge of dry powder particles which is depos- 
ited on ttie heated casting surface 45 which is 
moved. e.g., rotated or osdilated. such ttial part of 
ttie material flows across surface 50. A part of ttie 
5 charge is adhered to tiie heated surfaces 45 of ttie 
shell mow and to ttie inboard surface 35 of ttie 
healer assembly 52. The particles of powder fuse 
togettier to fomi a layer of material ttiat fomis ttie 
shell 18. Fol towing fusion, tiie layer of material ts 
10 cured and ttien ttie shell moW 40 and plug 54 are 
cooled prior to demoWing. The heater assembly 52 
is pivoted away from ttie shell mold 40 to enable 
ttie shell 18 and ttie Integral full 360 degree tube 
skin 20 to be demoWed ttirough tiie insert opening 

16 60. . X. • 

Anottier aspect of ttie present invention is a 

mettiod of combining tt»e shell 18 and integral tube 
skin 20 into a composite stiructure having an in- 
tegral handte 30 witti a full 360 degree soft surface 
20 at ttie hand grip of ttie handle. The mettiod In- 
cludes placing ttie shell 18 onto a cavity mold 90. 
ttie bottom surface 90a ttiereof shown in RG. 8. 
-me skin handte tube segment 20 is shaped to 
have opwiings 20a. 20b at opposite ends. First ttie 
26 relnfbrcement strip 22 is snaked ttirough ttie tube 
sWn segment 20. Then tiie insert member 14 is 
located in ttie cavity mold 90 and fastened to ttie 
reinforcement strip 22. At ttiis point ttie pour mold 
is opened and foam precursors are directed 
30 ttirough a supply no^e 82 Into a mokBng space 
94 fonned between tiie shell 18 and tiie reinforcing 
Insert 14. The pour mold lid (not shown) is ctesed 
and ttie foam precursors are reacted to fill ttie 
space 94 wltti soft, flexible cellular foam which is 
36 bonded to ttie insert 14 on one ade and to ttie 
shell 18 of ttie ottier side. The foam precursors 
have a suitable viscosity which allows H to fill a 
handte space 94a which is fonned between tube 
segment 20 and tiie reinforcement sttip 22. Folkiw- 
40 ing fomiation of ttie cellular foam core 16. ttie 
bonded insert 14. core 16 and shell 18 combine to 
form ttie composite panel 12. The panel 12 is 
removed from ttie cavity mohJ. ttie surfaces of 
which are pre-sprayed witti suHabte mold release 
45 agente. The panel 12 is ttien attached to frame 
etemente (not shown) to fomi ttie door assembly 

10- 

White ttie invention has been descnbed in an 
illustrative manner witii reference to an integral 
50 handte on a vehicte door interior panel of compos- 
ite fonri. ttie Invention is equally appUcabte to ottier 
producte including hand grips for various fomis of 
vehicte interior producte. hand grips on luggage 
and on ottier producte having a plastic outer shell 
66 or skin, ft is ttierefore to be understood tiiat ttie 
invention may be practiced ottienrise ttian as spe- 
cifically described herein and yet remain wittiin ttie 
scope of the appended claims. 
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Claims 

1. A panel including an integral handle for an 
interior automotive product the handle including an 
interior reinforcement strip, a layer of flexible foam 
sun-ounding the reinforcement strip and a sWn of 
fused and cured thermoplastic material covering 
both the panel and the handle characterized by: 
said slcin of fused and cured thermoplastic material 
being formed integrally of the panel and including a 
skin tube segment formed without Interruption 360 
degrees around the axis of the reinforcement strip 
through substantially the full length thereof. 

2. The panel of claim 1 , characterized by the panel 
having an insert of rigid material, a layer of flexible 
foam bonded in situ thereon and a cover skin of 
fused and cured thermoplastic material bonded to 
the flexible foam to cover the outer surface ttiereof 
and wherein the skin tube segment is formed Integ- 
rally of said cover skin. 

3. The panel of claim 1, characterized by the insert 
of rigid material having spaced wall portions there- 
on and said reinforcement strip bridges said 
spaced wall portions, and means for fixedly secur- 
ing opposite ends of said reinforcement strip to 
said spaced wall portions for supporting the skin 
tube segment with respect to said insert. 

4. A method for forming an integral handle in a 
composite plastic structure in which a reinforcing 
member is located in a forming mold in spaced 
relationship to a skin of fused and cured thermo- 
plastic material and wherein foam precursors are 
directed into a space fonmed between the sWn and 
the reinforcing member and reacted to form a soft 
foam backing behind the skin characterized by: 
prefomning the skin of fused and cured thermoplas- 
tic material to have an Integral tube therein and 
locating a reinforcement strip therethrough prior to 
directing the foam precursors into the forming 
mold. 

5. The method of claim 4, characterized by locating 
the cover skin in a moid cavity and smoothing It 
against the mold cavity surface; 

inserting a reinforcement strip through the tube; 
and 

thereafter directing the foam precursors t)etween 
the cover skin and the reinforcing panel to cause 
foam material to flow into surrounding relationship 
with the reinforcement strip rod to form a full 360 
degree cusliion within the tube for forming an in- 
tegral handle in the composite stmcture. 

6. The method of claim 4, characterized by locating 
the cover skin in a mold cavity and smoothing it 
against the moid cavity surface; 

forming a reinforcing panel with spaced wall seg- 
ments and k)cating the reinforcing panel in the 
mold cavity so as to locate the spaced wall seg- 
ments thereon on either end of the tube; 



inserting a reinforcement strip through the hollow 
tut>e and fixedly connecting opposite ends thereon 
to the spaced wall segments; and 
thereafter directing foam precursors between the 
5 cover skin and the reinforcing panel to cause foam 
material to flow into sun-ounding relationship with 
the reinforcement strip to form a full 360 degree 
cushion behind the hollow tube fonning the handle. 

7. A method for forming a shell of fused and cured 
10 thermoplastic material by casting the tiiemrioplastic 

material against a heated mold to fonm a thin build 
up of material on the heated mokJ to fonm shells of 
different surface configuration characterized by: 
forming a 360 degree surface on the heated mold 

16 through a segment of the casting surface thereof 
and heating all of the 360 degree surface while the 
thermoplastic material is cast thereon so as to form 
a shell having a first generally planar segment and 
a second tubular segment formed in-sttu of the 

20 planar segment 

8. The method of claim 7, further characterized by 
heating the 360 degree surface by directing part of 
the heat energy through the mold per se and 
directing part of the heat energy through a heater 

25 formed separately of the mold. 

9. The method of claim 7, fortiier characterized by 
forming a mold wfth a partial tube surface formed 
therein; 

locating a plug in said mold to form a foil 360 
30 degree tube surface and applying part of the heat 
to the tube surface through the mold and part of 
the heat through the plug. 

10. The method of claim 7, characterized by sup- 
porting a heater on the mold and selectively mov- 

35 ing the heater into either a first position on tiie 
mold to fonm a heated tube surface onto which 
thermoplastic material can be cast to form a full 
360 degree tube skin for a handle grip or into a 
second position raised from the mold to form a 

40 demolding path to release the tube skin from the 
mold. 

1 1 . Apparatus for molding a shell of thermoplastic 
materisd having an integral tube handle portion 
thereon including a heated mold witfi a recess 

45 therein characterized by: 

means forming a partially closed curved surface in 
the surface for receiving thermoplastic material dur- 
ing a casting cycle; 

plug means for closing the opening in said curved 
50 surface, said plug means having an inkx>ard surface 
tiiereon extending said partially closed curved sur- 
face to form a full 360 degree continuous tube 
surface for receiving thermoplastic material, fusing 
the thermoplastic material and curing the thermo- 
55 plastic material; and 

heater means in said plug means for directing heat 
into part of the foil 360 degree continuous tube 
surface. 
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12. The mold apparatus of claim 11, further char- 
acterized by: . . 
m means secured to said mold for moving said 
plug means Into either a closure po^on in which 
said opening Is closed to complete the tube sur- s 
face prior to casting tiiennoplastic matenat 
thereagainst or Into a demolding position wherein 
said tube surface is opened to remove a fonned 
tut>e sidn from the mold. 

10 
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